This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(19) 



/^^jj JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 07245251 A 

(43) Date of publication of application: 19.09.95 



(51) Int. CI 



H01L 21/027 
G02B 27/18 
G03F 7/20 
G03F 9/00 



(21) Application number: 06032356 

(22) Date of filing: 02.03.94 



(71) Applicant: 

(72) Inventor: 



NIKON CORP 
TANIGUCHI TETSUO 



(54) PROJECTION ALIGNER 

(57) Abstract: 

PURPOSE: To prevent the imagery characteristics other 
than the prescribed imagery characteristics out of imagery 
characteristics, which are required as an alingner, from 
being deteriorated in the case where the prescribed 
imagery characteristics are changed by a prescribed 
amount by changing the wavelength of illuminating light. 

CONSTITUTION: Illuminating light IL, which is emitted 
from an excimer laser beam source 1, illuminates a reticle 
R through a relay optical system 5A, a capacitor lens 5B 
and the like and a pattern on the reticle R is exposed on a 
wafer W via a projection optical system PL. When the 
wavelength of the light IL is changed by a wavelength 
control part 23 and the magnification of the system P1 is 
changed, the positions of lens elements 17 in the system 
PL are changed via an imagery character-characteristic 
control system 25, whereby a distortion of the system PL 
is prevented from being deteriorated. 
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1 

-BrSSEg-5I^#^i:. 1OTES#363**©0rJe© 

mjHW#©«ft*»fls3*a^»^«fc*N^ 

J;t)'A^$ti-fc*^SI#tt. Xt«nE»*^r*#«fc 
t5it 1 flBtt©S&ft3feS*. 

ttfe<KH£*£ft fc ©tcflllBSEJt t»T«#« Sr^ L T 

3fe^S SrililW 5rti:<t5, IftlHSflMfrttttlE^gt |c 
J: 9«iE*f*i £frSttlB*^%¥X©l£*4fttt©fftft 

*#ttA^#mi- ± (3 7^ SfrfcWEiS****©** 

<»tt©**«©*fis*©<i*tts atwwESEft^E^au: 

Ho 

[«9i©lftlPI&tt91] 
[OOOl] 

[0 0 0 2] 



(2) Sl?7-24 5 2 5 1 

2 

^5S#«#i6»::*iV*'CH:» «*©»»■?«#**» 

tt©S«l:**«JRi-«i SrfcKiJ:!), 
JBfKlWS *BfJE©JWBfc ASfclH*-*- 6 fc»©3Brtfc«M4 

5v^»iJttJ***lci8tt6«lW3ie©*iD»!iJ:5tME±# 
[0 0 0 3] (XiS 

tf**«^*T»#3*tfc*©-kK:» a*aTgiJ©®)fe 
*H*fflv^TlHlJ»^*— >-t«Jtei-6»*©aia-&-fe* 
*««r*<*#1-<5fc»H:x ±3*©fe««Mt*BE*a«r 
tf- *BB«Jfc**©*3l6ifi«©iSa?*^*©«**r« 

v^57t h y%£<Di&ytffl mytttm ©#ttt--8- 

[0 0 0 4] ^^©ffilErfrSi: Lttt, 

fcf7;t h^^Xttu^^/v (JUT, -MtLt IV?- 
*/KI Sr^-TS) i*t»3t**i©l«IWSr»ftS*5 

*«r««EJMkbTJ: DUMB*'**— v©«#fcfr5fc 

30 gS^KfittU 0!l*.ilK r Fx*V-ri. — 4 8 nm 
#ifi, ArF^^riX-^V — iPt? 1 9 3 n raHUX-h V , 
^kn-fcM.*7^-?cm%k (0!lx.i^JgS3 6 5 nmO i 

[0 0 0 5] bd»L-Ji^P> N jc^^n'W— tP^toj; 

@SES®«e-ci*> 3Sis*©iB;v'»ffi«-ds^xa { ^©*. 

WWfc U-t©«f*b***— 3£ t ft 5 J: 5 ftWWSrfTo T 

«#PBS6 0-2 1 4 3 3 4-§-<^##fi3) „ r©*ffi^ 
*V"Ctt, ^©tt*©*^^*^ S^^^fE«)« 

5 5 t V > p fij ^ *> § „ 
[0 0 0 6] 

BS0ja**ftLJ: 5 i-TSWM] ±BE©*D#«*©)ISfil 
50 »tt©*|jE*«6©t»T»» «««*-C*EflMI:**tfcfl8M* 



3 

[0007] $fci\ v^^±\z.mx6£tiz&ytm<z>ftyt 
Scft as«*>fca6fl2-t- 5 « rt -e fl*tt-e* 

4:«5J:5fc»*tfToTt>» -?r©fi8W3fe©igg(;: <£ 9 

fcfeK. j8V^r»9i*© 

3fc ^ ^ v— * ir >-fr k &t£1nZ> 3fc«-fe l-^v * 
T«#*©JilW#©3W«#*«:*i=-*-rs»#*ia* 

£ * V ^k V " 5 ^fP-o- o fc. 

[0008] z.<om^ mm<D&mmyt%im-vte. 

#**©J«f§3fc!WDlfc <£ 6lBf«l«Ht©*fl:**rE-*-*fc 

©»3fe»lci8v^-ct>, JS»* i e:=*©«JHfe#ttfc:.J:<& 
± 9 , RKHftRiKK: <fc S lt*<NH!l:©gft*©tMMB 

[0 0 0 9] 7&69HXmi>*5MteMt*. JSS>i#©ifcg£r 

[0 0 10] 

(i) j t<Dmmy£v-*rx?'<*—'>' (r) * 

flRW-t-*»?B**3R (2~6) t, t;*^*— v 
(R) ©»**#«#»* 3 ftfc*K (W) JilcgJ^-r 
5S##** (PL) 3bK (1) T?£j*3;fc6JS9i 

*©&g£^f[i£-ti:3iStg«r^#'© (9, 11, 12, 

23) (pl) ©@f £©#§&# 

14 Sr^-ffc * * 5 fc «> K -t ©ifcg «T£#H: Sr^- L T -t ©fig 
9l#©*J^*fcStf«^«#SS«K:*iV'>'C, ^©^1 

^odjwawttAAtsjwtwyj!;^ (2 

7) i:. r<D^a^fttA^#®:^J;(9 A^£*Lfc#3fe;& 
3ttF*©R*^*#«teJ:3KJfe3*Lfc-t©IS 
W*©tt**ii*-3^T*K (W) ^©•#*«r*Hip-*-* 



(3) W7-2 4 5 25 1 
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R3tS»Jffll#® (4, 1 4, 2 2, 2 4) tSrfittfcfc 
©-C&3. 

[0011] i©4§-£\ «ttx 
(4) r©3fe*#*#«KJ:0*H*3ftfcJH 

w#*#ii**i-*#m»ffl^» (14) t, 3t*5>if 
(14) ©«*fc©#3t8Ht^*rAA-r**Hi4* 

t*A2>#© (2 7) Z<Vftffi!&&AX^m\z£y)A 

(14) T?*aS;h,fc#*fc*tEr6»*#« (2 4) 
i:. Sr%-r5t>©"CS>3. 

[0012] *fc N ;^H©ft2©8M%£tiKi2 % #1 

z-\zm 1 i-^-r j: 5 mwft%£.ft.-rz>%M (1) 
-t©RSM3t-e^^^^— v (r) &mw-tzmw 

(2~6) TX.*s<-ir — > (R) OfliSr«3t 
*d**J&#S*vfca6* (W) _L(dS«H-5&«3t^m (P 
L) (1) "r£j*3jt5JS91#«>***:*flsS 

*6*«rT**« (9, 11, 12, 2 3) Sr* 
20 u £U£3fc¥X (PL) ©jfrJ£©»&*M*tt*raMls£*a 

ftS*6J9»**«fli»!:*v^T» i9»3fe*» (PL) © 

ttttlE^©: (13, 21, 25, 16, 20) •!:© 
MM*^i5aif*^* (PL) SriliB-rsr i:^J;5, * 

(PL) 

#3fc#ttA;*j#Jg: (27) ro^3t«MtA**«»!: 
i5A*S*tfcS«*^* (PL) ©;te&#tt©i£ft£ 

tczvmwftofc&icm^x. mvmmnE^Bt (1 

3, 2 1, 2 5, 1 6, 2 0) *^-bTSj^3fe#* (P 

D (Dmm&®i$:ffiiE-rz,fflm^& (22) 

[0 0 13] 

tt, i9»*** (PL) OD5«4»tt«>AOffll4.r2ffiF*« 

40 §*5t, s« (w> ±<Dffi%,m<Dffiytmmi>mt-r 

^^©SMfcfcttWLTlBliL-Tfc** ^«#ttA^ 
(2 7) *»6-t©flRW*©*ftUfc*©tt*Kii8lt 

zzivffiytmvffiytffim (aiiE»3t*) sta^l, 

**J»#©-ett*©A^7**tfclS3tiB«»!:^:u.-c-t©«! 
#«~©«JI«**«rlW*i-r6. itt»!iJ:9. fig^3t© 

*fi*a*.fc»*-c*>, *©*«ai»!ijwift«j|[«** 

[0 0 14] K^ftMff#»^fiS«|^«ifi-cfiS 
50 M*©-«*»«i-**3l«MK#a (4) i, *©i5 



5 

K»(BSttfcBRM*S:S*r**«ttm#« (14) t 

(4) JC*Jlt5«*.ttR«S|i (XteS®^) t>*ffc 

»^0>#3K$H*#Sl! (4) K:48ttSSI**»ttSr*ftSr 
tf«UT*5#. SMMMfeAA** (2 7) d>6*^>H8W 
*0*ftUfc*©**Ki3s»t«*©**»Pi#« (4) 

-e©R»*ftA*u (2 4) -m^m^ta^ 

a (i4) 30»e>(z>t^A«■&s^*<o*^t;«<^?sl^*s:fflv^ 

-C*KE-rsri:»J:J:9, &K (W) fc#1-$:£«fctt;BIJ| 

**»«^a (4) ^K«****ftUTt>. 
[0 0 15] (14) fc*5W-3#« 

OjRft»::S<Jv^T-t<Z>3t«4fta#S (14) <7>W^ff-^ 
«r*|jE-r5iii:^J:9. J:9jE*^«E (W) Ji©«* 

2<o»»«**«»!:i3V^Tt>. (PL) 

(pl) <oteott«i«HSu h—v a ^ 

(2 7) d*fe^O«IB*CO^fcbfc«<Z>jBES^*5J'tS'7 f 
<D titty* ^ * h—^B y^jSCTf^f^ >a 

[0 0 1 6] 

Ko#HBt#IbtBHt5. Hl». 

[0 0 17] ^^^u—^ftMlfrbMMZtiZ/^ 
^i/-ftr-Ai5 4$I??)fcl LI*. *!6*IIBBB'r<5 
y * 2 SrSTflB«^*S— ft3fe^» 3 fc:A*l"t*5 0 



(4) QfcfflW- 7-245251 

6 

»HH«Srff9»frfctt:, *(OflRH3RMRlR9<DHlP*r*l 

^mnmv<omn zytm^M lte« sttfc* 

10 [0 0 18] W:, BH«»*«f—f b**3R 3 6>4* ffi 3 

— 4 KRff 3 ixT 36«ir mSftM^w 
^irVlM 4MA&U tf— ^xy ^-4 SrSiflL 

yr > X 5 B ^ LT*5-Mft t i/f 

[0 0 19] ^^^Rfflfl^e>OSl*3t«, ^ 

* — 4 -CSI* 3 jxfc#* s #«1r ^ <t 5 ft SR&f^e^ 
^i3I^Ai*tSo >fyT^^tyti4©fflAff 

*u RIM**-* 1 3©tUA«#r«e«4»tt«jE^«v^ 

[0 0 2 0] U^f/URl** ^7^S«±^|hIK^^ — 

f-^;v7 7>f^y bXfciJ; 9 81##i:»ttfif'&i? 
^rdSftstL^o ^^/vR*»bl*a*ix5*tt. S»* 

±(C N yf^^R±^/^-y$r 1/5XB1 /4d$g 

/hufeflftsmsik-rs. *fc. pl 

14. U^-^/WRffllA»&J(S^l^^X^lxp«^M 7, l^V 
X^w^>-M8, -SrlBf LTM^^ vyXxi/ 

40 ✓S^) . «S» J f«^>#JIBa«ft3«Xtt4ffl(OV>- 
XJB»*^1 6Sr^LT«1»l 5 j&$8l «? #Jt ?>*t, ftfl! 
1 5fo\cui/X^U*l/ h 1 7s&SiRiWSttTV^S 0 
lfit«^*5V^Ttt. i^Oj; 5 ^fi«*RH4ffiyW» 2 5^y 
yXiHBi^l 6^:#SpS3ii:TW>'Xmw^^ M 7 Sr 

[0 0 2 1 ] S^^Wi*. 93:^*^8 ±Jc*ffiK# 

}f$^^TV^-6o a*f***PL©*lttAX^TtffcZ«i 
50 SrKi<9v Z*ft^Sitft2»C7c¥E^ie3Effi«**X«i2i 
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L A««B5»cSt bTffi©;*; ft * i/nW*«» £ * 

[0 0 2 2] &*5 S ffif-ettW^Rfe^yyUftl;: 

[0 0 2 3] mi ^£>l^T. ^x^^t 1 - ^WSJLKl 
fe*LV*5 0 JHI***—* 2 lWu i/f^;w^-yog 

y 3/ hyw&mmm) 4rtt»3fracB««>**B*r«*.fc 

K*^4<H£ffi4iiX 2 5 tett*&3ivcv^ 0 «»t5 J: 0 

flaws*-* 2 1 <^)^^A«-i•KJlS^6«M^*E^^:fflv^ 

[0 0 24] JEfc, 0 1 *fcl*H*3te¥* P L Oft 

2 0 i^^^S^A^^^^Cffig^ta^^^bix 
Kfc>r*"SZ^rWa>ffi1Ki*ix* 0^:7 *—#**) «rtt 

*-*^*^#JK^S^*-*^«#4r5fertUTj|*ft» 
tt«iJ2 5i:ft»t5. 

[0025] *S9itw^iaMtttB-cr4ia«f3fc**PL© 

^mtSttTV^So te««Mt»J»» 2 5 *BI^<z>9 
;xvnj* ^ - i^JR»» 4:^ tt * <D ;7 4- — # 



(5) *$M¥-7-2 4 5 2 5 1 

8 

[0026] *fc, a 1 mu^w%m&mmirz> 

10 2 2 dSKJt fcjx, ±#JttW 2 2 J£ x xmi/ 

-if %M 1 «>5IK«*«rM«ii-*»««l«* 2 3, !)x 
^W»Ji^S»***«Wi"*ai**IMW5R2 4. AW 
P L ©i6«Mfrtt«r»fc:* Afc«oj|$flMM*ffl 
»*2 5<^»f^Sr#-«rW«i-r5i:*^ Sv^ii»*<z>3iE 
&*ft0o 3Efc. JSJIf*^*PL©«Ho*«£E, XV 
«a*«rW-«f SBl«-fe^2 6*SEBSJXs StilHrv 
t26 OfflAflr#^SB»«M*«W* 2 5 fc«j&S;h/rv^ 
$0 =fe#JW*2 2^tt. 3L^rv-^l— *F%:M1<D 

*fi«ftte^5»WI^^^»fc***t^-^* 

— *Sr3sftM!P*2 2^A^j-rsfcaC>^^r— K2 6 *> 
[0 0 2 7] *SI3fe0!|»c*5(tS^^Wi^— If* 

* 1 <o^mm&<omm^^^m^(omiEmiP<D-m 

ttkUtt> J^*^*PL»!lJ;5ja*«OiRJ!E©rt-e 
30 tt©«jE*« t>*rES9* i: * S iRSI^Mtt t> 

[0 0 2 8] **a«lJi*v^rtt:*jE^4:-r63l$«l# 

ttttt, s»***PL©sae»*, cm 

40 I— 1f*« 1 <0»iB««. (B) SfmPLt^)!/ 
yXx^yh 1 7(D>Efi> XV (C) JR^LffiBtfelU* 
(19, 20) to^ry^vhWE^TL^ ztih<D 

rt. (c) <^^te««a»w^7-fey httiE^BBbT 
ttx tuia^a 5 -e#> 19 , (a) xv (b) ^cov^T«T 

[0 0 2 9] 5fe-f . (A) O^^r W if ytm 1 o^ 
SSftfttt, «fifflW*2 3-CffflSM-So 

50 »*«««r-je«^«»r s*fr&"e*>«*fH»* 2 3 » 
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i&g-cfcfco st. ^*ww— if#Ki ra, i— if?- 

—noyttitoA*-* l 2^»^tts 0 ifcS^e-^ l 2 
*»fcjftftSrjKft»J«l*2 3^«*&-TSo * 

[0 0 30] KSSIWm 2 3 tijfcft*^ 1 2 
tot, IfatWl^JSSftft^BWflii:* 

2&KCT. a*«^:+^WE<5v^TJ6»b■r*«^fif 

[0 0 3 1] WC N (B) ©S»*¥»PLlC*J»t51/ 

6M<fc<9. 7 *fly$bTV^«« 1 

5&K»-rS£i:fc:J:?)fT5o *HlfiffilTtt. »AX 
^fRl^wV'XaiW^vh l 7Sr 5 FfT»»S'y:SdS % i&K 
KUfc CT«*.tf-&»«©«3B*«>4ijEfcff 5 
t*. v^X^ix^ i 7Sr«J»S*Sr.i:t>nrffiT*> 
*. *fc, ^^X|g»*^ l 6tt, jtttt&ffimSdSg! 

*sttsfc», w-ifT^th y-r^a— *\ St 
ttiAWoT7^ y ?mm*fto^h ass* b 

[0 0 3 2] ST. jg»***PLfcJ:*S«5fll©jie« 

jSte«tftffl* (19, 20) ^*5»tsaiaw*^-7-fey 

[0 0 3 3] *S« s J^"e<?!5^^fe<Z>#aS»5B^«tSj|S 

fcffi©te«-f*X*S:AZ fc-f-So (A) <^3n^^ 

^ ^JtKl^SKS^a-ftSSrAX. (B) cow 
yXx^yhnofilfftMAL, (C) <£>^/fM£ 

[0 0 3 4] -AM=CnA^ + C«AL (1) 
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-AD = C«A^+C«AL (2) 
A Z =C 3 i A A, + C32 A L + A d (3) 
^rT. «»Cii^C»W: : I i 'J?>*«>T*5<«*"C*>So 

(1) saw* (2) iti*. x^ww if*aai 

(3) SCtt. xdf-w^ if *as 1 «>«fiiftSX 

Tife*B«Hft***ftrs^i:«r**1-«. (3) 
10 sfcWu ^tt«ttfli*"C»©*«<z>^-7-fe2/ hMlESA d 
t (C 3 iAX+C32AL) A ZK^biirSr. 

[0 0 3 5] z*^life#iTtS. te*<Z>*fb*^ffl-*ffiA 
M. Stt©*ffc*^tt*teAD % XWje«ffil!:«^ 
& 9 jL^NW^>*ffi<0te«©i*tt4 A Z OfUfffiES: ( 1 ) 
St- (3) sUcftAUT. **b£il^;fra5£8:fl?< ^4: 
^£9. ^*0*ffIE*A X. AL, MAd^^o 

m&ft&mffl m 2 5 i*. mm* ^t2 6 ^j: 9 w-ao s n 
20 fc*»E. atF»itof»*. mxnz.BUttm*e~* 1 3. 

^fyf^v-mtH, f&ttS^—* 2 1 (Dmjjit 
fg^<£>^fb»AM. ^ttO^>ftJ:AD. RTfl® 

(1) . (2) . (3) S;J:«9«iE*A^. AL, 
Ad^tf-^-T^o *«JBE. M^ttftAM, AD. 
AZtt**t-P*tJ*«BB«l!i**i#*.TJ;<. Jt«3ER 

oT*feT^^y 2 7lC|E«bT*5Jt««tV\ HS 

30 2 7^|B«UT*3< 0 ^tt^HbTli«3*-rSo 
[0 0 3 6] R_htf^c* v--^ V— if %M 1 

40 [0037] ST. *^*HJ6«^*5JtSK**ftOWi6 

[00 38] cc^V^ I/— If JfcjH 1 ^^/W^3SS 

50 <^w— !f3ta8T*>!9, astffco 
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felSfiSix-SflHW*^^-*^^ 5 — Sri va^ h (l^A* 
^ ^ A-R £ £ t <DftMM3EftBt\z £ o T t> gg}fc* 

[0 0 3 9] mi ^*5v^T^ 9^^w±-c<omwyt<Ds< 

^tyfi4^fflMt^oi«l J0Bfi!)K*t3^ 
iMtSr*;*.*:*^ («*.tfH»fl8W, 

[0 0 4 0] *fc, -B£<£><£ 5 Id^r^ l^-f*iSl 

^tyf 1 4St;t-A^7 P y ?/^-4^iLt^ -t 

*£**y 2 7^fBtiUT*5<o 
[0 04 11 EI 2 3 1 A&H-£}fe<£>i&gA, 

[nm] -f yf^^tyf' 1 4-?<D^*Sls*?— 

IS^yay^^hm^K (SPD) J:9«ricS 
*U AMI"*** [W] K:*frU W*«-?-f4«a6 [A] 
irttSfcfe. *««)*C©^ffifi: [A/W] -C*^:S 0 

l/-fT»2 4 8nm > Ar F^vl/-f-eiil 9 
3 nm) fc:S*U »fi^Kft"5T*i|B± A * SrRjtSfW 



(7) #fH¥7-2 4 5 2 5 1 
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tSLT*5< 0 

[0 0 4 2] -t*b£JtfM!:, fft^yf^^t^tl 
4 £ tr— A^^y y^ — 4 t(0<|«Hti:t^fctOs 

>-r^u— ^-fe^lM 4©3t«aE#l2ai*SrlB«UT*5V^ 

rt<tv\ fiu tr— A^^y 4«>si**ttfliHB 

[0 0 4 3] W:, >>x/NW±(7)7t h h^3t 

»fcfc»^aaBa*0»fc:<Z)»-&tt 4 %/ n m"C& s e 
[0 0 4 4] i3<Z)*JS3 2f* N fig*f S*l5JH9!#0>SE 

3fc«*^»»/^— 35 s *^t:l-"cv^# % 1K»ft»l|iffl«(ilS 

0K)t3gS. o* 5 !fjK*fcpr3E^"C#. -i.o. % 
K*3V^T, *^-^-^St9SrbT, #ttSr*J?)^r i: 

50 coy^-^^, *fe<OB3teKB"CI4-tO*4«*.)5ev^«^dS 
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[0 0 4 5] Sfc. 7th^h»»H:-»B^t 

[0 0 4 6] £JLhtf> <£ 5 fc«#4fM»X 2 4 M*.kf 
^dS^r-#— K 2 6 *^M.TiS:*LfcB*^ 
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